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EPO0424B4B1 
□ascription 

BACKGROUND OF THE INVENTION 
8 FlflJfl Of ffW mvBrtfprt 

(00(H) Tha praaanf Invahfioh rafetea to b nbhac^eouMlacirofyta Bacondary tottery bcwporettng a coll atacirode 
formad by tamfrwilng atongatad poafflva and nagattva rotates through separators such that tha outermost toyor b 
tha pd&ttva olactroda- 



ReteloflBestooondArt 

1000?] Htaarto,taoccdajyba$8f1aato 
Tr*piog7»ft»e*tt»a|a<trontetachrt^ 

to ba krtprwad. tha aiza to ba reduce and a portoWa atructora to ba raafead, Aa a result. ■ requtremanl has artaan 
tovafea tha ononjy dwrytty of [ha lacondary fcrttory tof tha oJatfronta appai***. Howw, that* arfeaa ■ probWm fri 
thai (ha ahargy danalty of lha itfca^taadrnfami batfaffy 
of tow dtofahjo voOaosa. 

[MW] In racanc yaara, a tWaquao ua aloct r oiyta aacondaty tottery has erufgafioafly tnjon A*aJopad and ra- 
saa rchad a* a aacbndbry battary axpActad to be rapebte of ralafng lha dfe*aroa vottaga a nd raaflzlng email aa*. 
dbeharga and a long Mfotima cgeLnat cyda opanaJona, The r<^UacMn>*awtrar^ «candi*y hettary h« baan anv 
ployed ki pbco of the ntokaC-cadmlwn battery and tha laad battery. Tha' ncnaquac^MladroJyta ft#tond*ry battary 
rncvporatasanaaa^s)dc<rckl«m 

lona; and a positive etaetroda made- of a compccto Ithium odda, such aa composite Uthhan-oobaJl oxlda. 
[0004] As daaorfbad above, lha nonacajeous^acJroJyta aecondary battery J» required Ed have eat Wadory dwtu> 
tartatloa hdudlng a discharge cJieiactorfalfc unc^ a hea^ lottery 
alMictw^orihaatectrodaaofma abovawnandonad noneo^eoiaH&droryte eecc^ 

hrtoaccflstocinxfcatrvtfij* posNva electrode 103h»rporataa 

poshhit-ttecSPtri*-^ tayare 102a and 1025 formed by eppfytng a p6srftiv« toroda mhc to each of the two aldaa of 
a crffocfcr Wl. An elongated nagetrVe efactode 100 iknlarry ^corporate* nio*tto^fecirada-mta layers IQSa and 
10» formed by epp^^anodaihn**iec^^ 
clegtrgda* 103 end 10o^ wounds that a sepa^i^ 

tno foregoin g caaa . Internal abort otautt occurring Whan Bthlum hi d apodtad during a chargfng opanMlow muatbapf- 
vantad. Tharafoa, (ha vrfdth and langth o4 tha rvegatfve electrode 100 opposite to tha pwttrve alacirode 1D3 usually 
era rnvdo to bo bvgar than thoaa of tna poettfva atecired* 1 03. 

[0005] Tha aboyB-mon*oft*d ocA efsofaroda 108 Inoorporatea tha nogaifva afccircata 105 which Jbrrra lha hnarmoat 
layar and tha outarmosi tajrer. Tharafora. portiona, w h cortairJng noiwreactad naga^atoctrocla acttva matariol 
which dooa nol coneam tha cJianja/dknhwrja, axM ao>oantto lha and of tha outamxnt tayor of tha nrngm^ a/a«troda 
108 arKJ tha hnajmoat tayar of tha Aoma. ThorBfora, tha Lnikto portton of lha twflary Cannot effacltvwly 0« \»m<S Am a 
raaurt, there ariioa a pro0k*n In that tha antrgy donaKy tamol Mtialaa«vf}y ba rakad. 

PW0«] To aofva lha abovo-rnantbnad prebJafna. a tachnlqtie haa baan dbc*»«d In Japanaaa Patant Lald-Opan No. 

As ahnwn hi FIG. 2. an alonoafad poartfva aladinda 113 hoorporataa aaaftha>«Jacraa^n!x l^ra 112a 
and 112b formed by applying a poaHfa a a l a ct ro d omtetoaach of lha two ofa enactor 111. An ekmgaJtod nagaOva 
etec4roda 116lnc^pofataar>ao^ 
to of lha hj« aldaa erf a ccftaoax 114. Tlia pcaj^ 

<h« • aaparator 117 \* infcapoaad ao lhat a co« o«acln>da 11B ferrnad. Tha outwnost toyar aiadroda, wfth which . 
chary^dlschruy-nffl^coflafcacin^ 

ft^a^tomcMtarmoatand 113a of tha poalUm 0*3droo> andAx a portion a^aoant to an Innarmoal and 1 13b to 
fcrmad auch that (ha pc*r^anilac*o^rnU layar 1 12a (nniy tha (nrea- pomM*****^**** layar 112a h tha foragoino 
.caaa) la airniadcaionryalttiBrma^ 

Bdhre malarlat In tha battery can ba redittadl Thua. lha (naida portion of tha batay la ©flecUvaJy yaad to raJaa tha 
enarny donnfty cajrraapondlngryt 

[□007J HowaVar, tha abovwnanUoned ooH aleolroda hat tha wtruam aa ahown In RG. 2 auch that tha outarmoat 
and 116a of tha naoatfva alactroda 11B h ftjnnad by onfy lha codactor 114. ArwgadvMlaclroO* k»d 11 B to prov^ad 
^|ha opc^auffaoa of Oia oo4botsa114 Bo«^ap«ia^^ 

113 has an outannoat and 11 3a rormad by only tha cofactor ill. IT tha projection axiatft aa tatcrtbad aoova, (ha 
projacflon plaroa iho aoparator 117 dlapoaad batwaan tha nagaova alacipoda 118 and tha poattva alactroda m 
m^ihaprojactloniauialaakai^ 113. h laada to 



PAGE 18/38 * RCVD AT 6/26/2007 6:41 :29 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-1/10 * DNIS:2738300 * CSID:81 88332065 ft DURATION (mm-ss):10-30 



06/26/2007 14:45 FAX 8188332065 



QUALLION LEGAL 



PTO 



»0S42 484B1 
□ fiaCtV^ short ctrceacaslly^ 
SUMMARY OF THE INVENTION 

pOOJJ In vl*w of the ferep**. an object of the presom frivenHon Is to provide o oonaqi»u»-^ctrotyte aecondery 
baffafyvn>k*ra<BjcathBquuti^ 

ww the fcislde porttan of the battery to n to rate* the d*w^ •Iw^o me nr«tfrr» igaEnrt • <^ opw»(^ 
prevent a defect end knprove ma maatfsty 
[WW] Aeoon^toQnoogpoctcfthapnjs^ 

twy inchMfing: a cofl eteooodf fpimeo by lantiniUng an efentvted positfva electrode which has a pofi&we^eiectwd^ 

mtatayertornied»rtloartofthartf 

M^heaarta^thre-eiMirod0vm^ 

by*lrfdingatc«^ 

wherein the po&llh re el* frodu-mlx hyar fa farmed on onhf either of main rarbrag of tha tfferfrrri ts« ■rg aP tnt 
tothpovtemwetondofmapci^eJec^ 

tha po^«^c*n>d^mrx tayar. not formed on the pox*tvo-efsdrode polecior el tha outa/most end of tha posit** 
gg^J^qy «he potto^efedroda eotector hi farniad, ihe nogart M ) e ai rtr pde-mft layer [a not formed on the 
n^i**-aJectrodecotteciDratthe 

tfl " w' 1 " 1100 ^ • n<J ^ o^aj^tlv^rtaMahrOef* QO0«dtOr poadtkMnwl at U19 fTutermost oT IHa netgartflvs 
elece^ le, In b^ dliertlon from ow Inner po^ 

poafltoned mora forwanto then the outermost end of fta po^MtedroW coeector. 
[00101 Thandn«^.pu«|«?t7«^ 

the coll electrode Inrivpr^f* a n^tk^wt^y 1tT fj nryTlT m nn m imrmoat anrl nf fT W nogitfro atootroda cot 
lector portioned *t ih* otu^rmoet end ot the rwcatfva electro**, and fra rio9ettr*H>bcbode f**d & poartJonad more 
tonwo* Iftw Ihe uuUmriorf posfflve 
aleeircjdeu 



P0111 I** mawquaou i al acttxJ yte secondary hattsiy eooon^lpthepnMantirtvgnaon may have 
tha coU afecboda has a sbuctum (hat diatenca L from outarmoei and tflho negalNft-etocfrode toft 



e etructur* that 



at Ihe ou*m>o*1 *nd of the negative e^ctrode to the oulahnmi end of he posrtrve^lecfrode oococtor poxaJon^ af 
to ****** 01**1* 

the col alectttfe toward the outer portion of the op* «)»cfrode satf eOoa the taking njlauonship on an assumption 
ihattnacfTpnieterof the co4 electrode ia± , 



0<L**d 

Ijwi?l The noriec^eoue^octroJyi* secondary battery according to the present Invention may have 0 ethJctLra that 
(he negative! electrode mbt oanbjlns a negatfve~et*ctrod* matarfaf and a blftdsr* 
[OOm Tnenonscaiaouwjleci^^ 

the mprtfve-eiecbode material H at |»aet ana tyr^ matrfal ■ejected from a onxip conshtlng of fl cryitaJlte mobs* 
oxw* and eh amarphom metal oxtte ttftlcri pwmfl dc? Ir^adoplng DtniUrn tons. 
^Mjq Tna ri<maqi^o^ 

thi port^ebctmde mix attains > potiffv^&U^ctrocfe rtu**M a conducts m^rtaJ hi^ a Wrxiar 



The rx^q^^^ectrofyt^ <„c*nda/y battery *ooocd]na to (he present Invention may have a tfrudum N 
tha po*tt^«kicfroda maHrtaJ to »t l^ ong tytw mifwIisJ eelacaad noma group consisting afUMO.fr 



, _ v „ , ^ w^^^^-J af UMOl fVnarn M Is St 

taasl any ono of C^WlMn, Fa, At, Vend TT) and ritfariayw oom^i^ aaoh eontaJn^ LI 
TTwnofiaouaou^electrelytamo^^ 

^Oiq The ^TO«si > elii Ltiu lyta secondsry bajtery acting to the present fr^enBon m«y have a stmcba^ tM 
£n1a^ 



poiq Thanoh^qupoui^tectf^ 

nona^waocs ^ofyte propwsd by oTaeoMng an atoctnUyla 
oonafaeng of pippvtene oarttoheta. athylano Orbonata, 1. Z^lmaihoxye thane, 1. 2Kf1*ho*yothene. diomyfeamanote. 
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EP 0*4*4*4 01 

r WtyTT*actorw, MrahydroAirtei. 1^cflooa>lane, ttnathyM. 3-dkwohi»,'dWh»teftwr, autfofarie, fnrthytuiattana, flo 
sfoottrflfl aWd p^DpioftftrtJ^ii 

[D020J Thn rorwK^*>ou*-alaclrolyla lecondary tatt«fy occcftfng to 0* pfcwnl Invanfrjn may have • uructura ir*t 
the atactrofyte to etteest one typo nteteftel aeJected from a group oonatotlng of UClQj, LlAdFg, UPF^, UDF4, LJBfQaMgha 
OCX UBr. LraOsCH» «d USQ^CF^ 

Other objao^fsatLm and advw^^ 
of th* preferred ofnb«flrpanta daaxrftiad fn conjunction wtth tha attached drawing*. 

BRIEF flCSCMETto* Of THE pRAwmoa 

[DOSZ2] 

Haitoaenwsecsxa^>rtew»h04^ 

HOL 2 lea crow eocttonel ytowhowfng another coiwenaonel non»qu«owHrt>drotyto eocondory battery; 
HO, $ bp a erase aaofionai view show** mo rtvotut* of a noiiat^^«Joctra)yto «v«ondny tottery according 
to the p/eaerU mvonflcTv 
n<?.4fceano4aea^na1t^ahowJnatltt 
to the proeant hnvcnttonj 

FIG, 6 ts # parjpacttae view tftcwmQ a {^4 tk>n tncftiding a puauf</a-o?7v4j<}0a coOactor of the nonequewe-eiecfeoiyta 
aowndary tottery e«*fdfna, to Iho preecnl IrNerttioa 

PgSggfrjTOM OF THg PREFERRED EMaOOfMENTB 

BTO23] An embodiment of Ota print Invention wfl now be oa^tcrtbod with rafarioco to the Crawtnga. 
[0024] Anambodtaaia^a ftonaquf*^ 

(0026] The nonaquacua-atootrolyta aacondary batiary aeond'lng to thfe emfwdlment, 09 ahown In F1GL 3, Incorpo- 
rate 0 positive a tocbp da 3 having p«jeflK^taetrode-mbt tayen 2a and 2b formad on tha two iMoa of a positive*- 
atocfroda coAactor 1. Moraovar, a nagative electrode $ lMon>uetee naQatt-n otovludu-mte layer* 5a and 6b formed 
erithetweJoescfmAiiept^^ 

aucn that a fia-pamiDr 7 ta infcapoaod. The eeceritor 7 If a imaJkpom ffim made of pofypropytor* or pcJyaihyiom. 
Ham, u coB ututfiocia to fcwmati Thtu, knubdng rm-rniOa/a & «ra ptecsd on tnetwo vartical aurTacaa of!h# coi rtoaroda, 
toOc^-ad by Bocorrmodatin o tfi 9 cofl etadrad* having the Inauletfng member* 8 (nto 1 battery ca n 9. 
[002»1 A battaiy cow 10 to joined to tha battary can A by crimping ma batten/ ewer 1 0 through a aenflng gaikat 
11. Iho battary cavor 10 and the battery can 9 a*»aa*sMca^«xainaca»d to tha poattfva caeotroda 3 and lha nagattv* 
electrode 6 r»4pactfvaty mrougn a pnatt^iactro-rfa faad 12 and a i^atlva-atactroda load 13. T&U*, tha ooamva 
alaolroda and tha nagafira electrodo of tha batiary ara tailed, 

10QZ71 Note that a aaranVflmHIng *lr> plate 14 aarvftg m a oefery untt la provUad for th» battary aocordlig to tNs 
arnbodlffiant The poaWya^laoalada lead 12 h wealed to tha cvnant-flmlpng thin pane 14 ao aa to ■ Me tri ca lly pa con* , 
nectad to the battary cover 10 through the cunerft>UrnKlng thtn plata 14. 

{0026] Wjwot itw r^ro^w In the buttory having tha abc^WTWttior^l WVOUrti ha* b*»n ral^d, th« currwit-ftmft?^ 
Ihfn plain 14 to puahecl nwprda and thcrafora rJaformad. Thiifi. thopwHh^latiiTxia kvad 12 a; cut <uch rhal a portion 
miidod to the cvnwrt-fcnrdng thin plptd UliWlAan rwjrt, tha aaxdrlc owrarrt h; limited 
[0020] Actra»aclkWitruCturaofthanonm?iAa^ 

laahownJnPi$ ( 4. Irt U10 nonaque ou a- al aclroryta aaoondjy battary accordaig to Into embodiment, tha pcaBfVa»alec» 
fcrodernbc tayar 2a la. as ahown In FIG. 4, formad on mfy aflivy maai aurtece (on tha Inatda) of ma poarava-otectroda 
coltoctor 1 at * portion r><f;ncmit to w 

aama. Ng poaiUva^lecvode-fTirx layer to formad on ma pOahrva-aiearodo ceSector 1 at tha outarmott end 3a of the 
poetUve etodrodo 3. Moraovar, no'nayaaVa alactrodarfnte kjyer la foonod on lha n egative a lactroda collector 4 at an 
. wMarrnoat and 6a of trta rva^ath^ af a 
andaa.' 

10030] m a dlracttan *ro the Inner portion of tha con electrode 15 to (he Outer pordon of the aama, an uufernrat 
and of tha imgHtfra-aWctroda coBcctor 4, which 1a ma outermost and 6a of lha na^attva aiadroda s t hi pc^Otionecf rrwo 
forward* than lha Butaimoal end of the poaioVe-elecftode collector 1 which la the outermost and 3a of tha ntwHIve 
alactroda 3k 

[0031] Ao dtBKTited obovo. tha po^ Wva-.1actroda^nfc< by<w 2a to tomac* on octy a/m*r rruiln miif**™, tJ f ttw po^o- 
daotrodo ccfloctor 1 a* iha poamcm adjaoart to tha ootarmoal and 3a of tha poaJtlva aJaotroda 3 and/or tha pooJtfoa 
edfrvx* to lha lnn«4^tnost ond 3b a/ tha awne, Thenfore, tha naoaany of la^lytng lha poaftiva-aiactradn mbt tn each 
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EP 0942 484 41 

*f fro two sMm of the paettve-etactrode cotecx* 1 can be cQmlftafcid> Therefore, o portion tt W the pceWve- 
efcctfoce^i* feyw 2a Is ■pptlad must t* fanned on m» mam surface of the po*fcfve-e)*etrode coflector 1, as shown 
fciRG.J. 

100321 tn the rwn^u»ouMlectrolyto eecondiry battery ■cconflng to Iho present Invention, the i^ftn»*iecDi>da 
toad 1 3 ti formed adjacent to the outarmoat end Of the negaihv*ehic<7ode cotiactor 4 wen fa tho outermost end 60 
of the negeUva oteorod^ 0 of the eofl dadrode 15. In q director, tan im Inner portion ofthacrt afedrodo IGteihe 
ovtar portav tha negathn>-eJe^^ 
trcoaconeciorl wWahtathepid^^ 

ondory tottery «oooro1n0 la tha preaant Invarafan has a sttiOUra that a pocttve electrode teed (no* shown) of (ha 
posWvs eJe^reUe 3 Ea dlaposad fci the Inside portion. 
I90ttJ AnaMun^j^vrlflnowbec^acr^ 
tT^16oftorKmaojieoMa*|ecfxoh^e 
Irt ton^ua^l «h«^ fttOT the Inw 
tttumptbn h na^ It^ (ha dUaJns fhm 

snnbet end 6a of tha negHfc* efactrode 0, to the outermoat end of the pcseWoleetrotfo cofi*4or t. which bj tha 
outonnoat aikJ 3a ctf lha poaitfva afcXl^ 
151sd. rtleprefehttaethtfthora^ 
I06S4) ThOWma^jaoia^afwtFOh^ 

trade 1 5. Tha ooir ^ctroda 15 b romped by tunina^ ffw otongirtad pcertfva •AactnxJA 3 *od th. tfcraeted negative 
20 ^■ttnadas^^erelamtnatadlhnwp^ 

acttfl^noposlave-atectr^ otftaoutaimoetondaaofthepoaJtfva 

«««n^a.OnVtr*poelih^^ 
w mbi toyaT ba farmed on th* nogettw i ata ct r ud u cpCector4 at the outermost end 6a of tha negative otodrodeB Ontyiha 

napsftnj-elocfeQda collector 4 te farmed at the outermost and Ba. 

[00361 Irt tha dVact^lroriilhabirier portion of ^ 

0* naoath^ejei^ooa oo^ 

*^Jh^^o*»rnx^er*^ 
» 3. Theorem, the quantity of a norwaaaJva negeth^atactroda active metwiel En tha batten/ can ba reduced. Am a 
on effective area can ba enba^/oorreeporidlnrt to tha battery. Thus, the IrwJdo portion of tha Denary can 

^l^^nona^ueooa^^ 

rtecfrode lB«d 13 formed adjacent to in* outermost end of tho neg^fee^toctrode collector 4 whfch ta tho outermost 
fln ^ 8 _? r-g*«^ eloctrode a In tha dlracaon from tha Janer portion of Che coO eJertmde 15 toward the outer 
partton of Iha aame, the neyelK^aab^ 

ataeMocoUoc^ 1 which I. the outermost endfeef the postive electrode 31 Therefore, avan tf tha nsgath^lectrode 
7? ^1^^*™^ ^ eeatvv.«e> CT>* ca>a eteotmlaa Ifi tHea tetta^y oava 0. thaa rW^a^ttva^le^tr^to 

0 ***** c * cutt Booura, wm, defect toko* place and, Owrfbre, the reUMIry o»n be bnprovatf. 

m^lJ^nJ^^f^ l^^^f^ioctiolyta aaomdary batlaiy according to the present invention. 



poaacH^ fci the tor^w*^ direct 




k elongated. 




T ^^52fl^2 , !?^ r Sf**? 8 P f(,dw,M wh| * n<wrtMi «i*jJr^. OndlM pestOva ii» 
trod. 3 «r. ftsrt «ppo«!t« fa Bsoh attmr. Theniar*; U N K^gy Is I^KfwJrtUy lowwwd rt^h (h» ■ 



dafntMilaiigttaWMM. 
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EP 0*42 4*4 01 

[0040] The posJBve electrode 3 and me negative elector** 0 according; to tho pn*»nt aworrtipn hove the above- 
rr^nttoned gWctUTM, Tna mbt fryers and collector* foroorutfoitlng the peofflva aluUjudj 3 nnd [he nogaft/a etoeifDde 
6 may M known metariaJs* 

[0041} The po amw a le tuijd s-mbt layers ^ and a contain ■ po tWvo alactrodc material, which permits lithium tans 
to bn (S^aidMAioped, a conductive material and a txndnc 

190421 rt to proferebte mm the pc*ttfc*h*o<*\><le material mttrn U in i itfncteftfly le/fle qvenm* For example, R 
la; preferable that to employ a compoato matal rodds expressed by JJMO^ (wtrara Mis at leant one typo of a material 
selected from m group oonaktkio cJC^rAVta, Fa,Al, Vand*n)end composed or U and s transition mafe* or an 
mtertpyerctvrpouncf confining U. 

[0043] The conductive metenat tor Impanlng oondiMttvty to the posfflve atoctroda and the binder for causing the 
po*#vo-©kHtfro4ft m*t*rta! to be rx>w by tr* pc^*oic**o<ro cpUocior moy bo knovm materials, 
" [0044], The aanductfvB material may be graphite or carbon black, *nUs Ihe btvter may be fluorine r*a*\ such as 
oa&vtnylWefiO OitoitlQ. . 

[0045] The negae Ve al s ctrods-moc teyers 6a and 65 comah ihe nacatfve-etectrooe msterieJ which permoa pmium 
kins to be dopeoVdedsped end e binder. 

[0040] The neo^ttYe-etoctroda material may be s carbon material. Tfia carbon malarial ts t wnpCflftC by pVTOCGTbOn. 
coke (pttohoofce. needle coke and patrol 

(a material obtained by o*ldn*Qng ph oool restru furSn resin or the Ilka), carbon fiber and acdve carbon. The naoatfve* 
electrode material may be cryitailne matal oxide or amorphous metal oxide wr*Ch permite ftWtfrn lone to bo doped/ 
cod oped, as wefl as the foraQojno, carbon lasJerHL 

[□047] ' Tho htader far csuahsj mo negeflve^eleotrode material to be held by the negative alect rc^eofloctoTfTwyba 
e known meterieL For exsmpfc, the binder may be fluorine- resin, such es polyvinyl Id one fluoride. 
[0048] Tha battery sCconoTna to IT* ^ 

tyte hi oatsOlved In nonaqueous sotvenl, such as oros/tio solveoi, 

[0048] The organic solvent Is m* limited particularly. The organic sohwd Is exempflned by propyfane carbonate, 
othyts* ce/bonatep 1 . 3-dlrr*thc*yeth*>e 1 , 2oTrr*moxyethane, 1, 2-dtethaxyafnans, dJothyl csrbonete, T-bulyToUo- 
tone, teirahydrofuran, 1 >dkaoUns, 4-meiriyM , ^-dloxotene, cttetriytether, suffbame, rnefhytoulfblane, acetoniblle end 
propionate. Arty one of trie fon^axYio rrottnitd maybe employed or a mixture of tfto s&mo may be employed aa meted 
soVsnt 

lOOool The electrolyte to not Im tod parflcvl erfy. The electrolyte la exampOTed by UCJO,, , UAsF f , UP?* LHF^ UD 
(C^,, LIC1. UBr. USOjQi, end USO^CFj. 

fooAi] TTi« rrmtwtol of »«p«rutor7 to nrt Hmftsd partkwlftrty. Thq rr^rtJ fg awTT^fWod by woven fcbr^ unwovfrn • 
feonc Of 3rrw»-por» !1 l^n mud« of lyrsh^lc r*«Ln. In p*vtkiiiar. fhe smafl-ooro fUm muda of syntr»«llc mmln bi a pt^i»d 
meterlar. Moreover, a poryotofine tanaO-pm Mm htm Deferred material In viswpokrts of resRzing a required thickness, 
strsnoth of th» (brmod nvn and resbfainoe of the film. Speomcsii^ the fpHowfrig mabiriBai maybe employed: e ema»- 
pore mm mad« of polyethylene or polypropylene or a emafi-pgre flm meds of a mbrture of mo fbrepoInQ mstsrisia. 
[0052] . The shape of the ccltoctzr tna e^ectmoe I« not Bmtted pertloulsny A foil slruatiirs, o mnsn atrvcttro or s net 
struohirs metfs of expend metsl mey bo employed It'll preferable that the poafflus^ectaoe collector 1 1s mods of, 
teexarnpts, aluminum, jdj*il««> «ffl«^ or nJckoL 11 to prefers bis mat tfta r^ea^ve^ectrod* collector 4 Is msot of, for 
sxsmpu, coppaf, rfelnlcww rfooJ or nlckM. 

[0063] Tho battery con 9 may bs reeds of Iron, ntc*»|, stainless steel or stumlnum. If eleosocftemfceJ oomnlon occurs 
id monon^ouoous ckctroryts containing the ebcve-fn«ntkih«d mxtarUI ckirlng m»op«mtk^ cf trie battery, plirtng may 
bs performed* 

Examples 

[0054) Exarr^tss of me present Ir^ntxxiv^ 
<MAf«jfcCiynng of Samples* 
Ssmpjo 1 

{QUASI Inltlatl* tha nogetn>e oloctnxls we$ rrangfctured as toOows. 

[0OM] PeboietBO pitch was employed aa a starting metansl, followed by cstolniiflng the peboteum pttch so that 
coarxa pacn wm r>r^r>td. T7>e oo^ia paen co*<S W« putvnrfaad to that pcuxtiir having fin ovnfiifjo pedids ttza 
of 40 urn wn obtained. Then, the obtained powder we csJdnetad In an Inactive gu at tocxrC to mnnv* Impurities. 
Thus, coke DDwdarwna oObilned. 

[0077] Then, 00 pot> by weight of thus-obtained coke powder, serving es s earner for neonthre^<**ode mcf ^ 
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ri*ectrcrterT^wa» prepared, Ibiovn^b^^ 

BotvonL As a reeUt. neguth^otecbode mU otuny wns obfetnad. The nygaDvMlactrod* mix atony wh applied lo the 

two sJdea of a negathre-eJecirode coOector In die Ibm of copper lot? having 9 tWdowea of 10 |lffc TheA IfiO oppfled 
s w*wm wn dned. The neoatfva.e totAoU a coftoctor waa compreaafcvvrnoMad with a roSer pressing machine. As g 

result en oJongaied negative electrode was obtained which had a width of 41 J mm and a length of 250 mm. The 
a ihJctaeesof the negaihe~»taarode*mfr layer on Oaeft OJdo of tie negaflvej ela ctjpd e cofccttrw— ioSpm»Tho nap> 

yth^4oc4r<xi*rnfc layer W*a not farmed on tha n^^Ml^rortft crtliy^<rftti« narjnlM* etoctrode at the oirfarmoct 

encL A portion fbnrod by only the negetfv^gtectrode coOecior was creaiad. 

[0C«] f>i the other hand. the poealve eJsarode w» manufactured ai foflowe, 

tOQiSPJ Tt>o1 la, 0i>3 nx^ erf Shhjm cwtionai* and 1 mctaof cutaP, cwboo^ woro mtaed wfth each otheti and than 
tho mix was caJdnotod ot 9WC In tfr for 3 hoora. Thus, UCoOj was obtained. 

[0Q6O] Than, obtained UC0O2 *we uted ea a posWve-eledjode acjfre material such thai 91 porta by weight of 
UCoOj, 6 porta by weight of graphite san/tag ea a cxMtfuctfvs matvlxl and 3 parts byaw^hl of polyvlnyWefle AUorlda 
1S (PVW) serving bo a binder w«n» mbajd wtth aaoh other. Thus: a poaitrve-elerirode mot was (npmd. Then, the ob- 
tain ad poaJtfvMtociTwi* mbi we* tfftpcived tn N^rnrthvtpyrcfidono eo that r*r<^H>f*ctrode mix aJuny waa abtalrod. 
The pranh-o- uh j iA mJo mtx aJurry vru appfled to ■ region of orriy either tWe of a pomitVe-aiectfod* collector made of 
elongated tNm^muTifWha^ 
ntoefunywasdrtecLThe^ 

29 . cfiUedcr hi a region having b tangth of 107 mm such that a paeWcn at Which Ihe sppOcatfon was atartad w** made 
coincide with fre abov^mamipnad poamve-alocbode mbc slurry. Than, the pceithnvetectode mix obiny waa dried, 
toenwed by compressing the two aides of tne po*ffi*e-c<wtrwJe coflector with a refl lo cc*npres^orwrjoJd the posltfve- 
eJocbode cotieotc*. Thua, an elongated posffive aleotroda we* obtained which had a Width of 30.6 mm. The poeffive 
eJeCfevde tacewporvted a portion having two etfee on each of which the posaW^ecftode-trin; feyof was formed, the 
portion having a langlh of 1«? mm. A portion of tfte pmftve <***t>de, on erther aids of which 9* p«ftM)M5todroda- 
mlK layer Woe farmed, had a tanglTi 0/ «3 mm. TTw tnk*n*«f of «^ c^lha posAh^loctrt^a-mtx br/an wmW|Uii 
The poarihni eJeoirM 1^ trte-OUt^^ 
elecm^o^nlx layer waa ratf fiatn^ 

[OMi] Tha muLs-nwnufocnJmd eiongatad poaflfve dadrode and tha naoalhra electrode and two Bepar*tc>n>» each of 
» whtah Nad a thJc*iw« Of 25 ji/n and a width of 44 mm and Y*hW] wm In tha fomi of OTfll^pore pofypropy*ena fllnv^ 
were tammatad. Tha Ivnlnarta had tour fejm formed by fequan4a0y lamtnatlng the nagadve aJocirodfi, the aeparatoi; • 
the potfflve eiootrode end the separator In thia aaquenbal ordei: The lamfnate wa bngthwlea wound plural flmea. 
Thin, «eixn3l efippe waa bx^rwd which had ea^ 

collector had the poaWve u le ctrnd aMnbc Sayarwaa mt *vund end tha negative electrode Wee pieced Inskta, The end 
ae C*ir*0tferoToetft*pe7elerwaae 
oltheoiOeaaiarodawaa kmg^rtnan 

of the wfl ehxtrode toward the outer portion, the outermost end of tha negative alacoode couector whtoh waa the 
outerniost end of the heojiu\v electro^ 

of the postbve eiedrode oollaotor which Wee the outorrnoet end of the poattve aleetroda, 
40 - [WW2J TheouterdJemttercftrwort 
o«^ portal c< the a* collector w» 
outemw at and of me f^egetive elects 

erm^l erxl of tho potfctva *l strode Wara pot«on«d 0^ fn^m ««ch othar In trw forMnd-aft direction far tfl^nw L 
which waa 35 mm, 
<* [00C3J mc\harnboditTWja;^negeth^ 

whUa the poeflh'O-eJectrode lead wee poettoned at Ihe innermost and of the poaffive electrode* 
[OOM] The mu^monufectured cofl^ etaarodo Woe eccorrvnodalad In en (fOn bottary can appled wflh nfckoJ pSatk^g. 
An IrmuUrting ww placed on each gf the upper and toww *ki<m ctT lha coJI +±aixx*L T7i« poaMva electrode lead 
w cwnecaad to tr^ oa^ cover by waJol^ 



(PQ tf] Then, a nonaquomiB oloceolyte waa prepared by cOaaoMng, o& a concentration of 1 mote/Wer. UPF 0 In a 
mbcad ac^vant whMi wv^lned propylene carbonate and dlamyi cortonoto Intha aame quenttftoa, Then, g 0/ tha 
nonaejueoue etefeolyte waa Nactetf mto the battery can so as to be Impregnated Into (he cofl etocbode* Then, Ihe 
batten/ cavi waa onmpedinnHigh an »«ub^ 
Thus, the h am aitfcfty \n tha battary waa maintain ad. 

[OOeaj Thua, a eyttndncal nc^ao^Jitoue-eJoc^roiyte sacondery battery (having a diameter of 14 mm and a height of 
50 mm) ww manufactured. Tha faregolng oytk»dncer honequeo ua aaacarotyte aecondary batXary waa called Sample 1 
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[00471 Cyftnfrfcd owwqUO*u*-Alactiv*yt» aeoondafy batt artaa wan manufac&jed by m method atnlar to diat far 
martfoOur^ Sar^ 1 axcetf 

to ttw outenrra* end tfr> PCS ttv ilfijf I I whlgft waj varl ad aa shown In 7Wf 1 , The faragotog aaconduy batted— 

wafeoaeadSafnplaa4to6 l 11 aid 12*lopitffQiineefia?oriaon* 

vMftfc* /nariuiaotured by ft method timOar Id that tar nwmAt&ntng Ssmpfe 1. fn thU caee, ■» shown bi "JftHa 1, (he 
c?flridri^ftonea>Je6U**J66f^ 

outajrad and of the negative electrode and the outftfmoftt tod of the poeJDVo atectrodo waft - 2 nun; Ihe poeltfvo- 
ftftft^rflfttf I'TTttfaKy 0^rtrttet?p^fl ff*ff fl EQ > f)/*- M * fc/ ^ rifWt * /ysJI ** >ftft r* n **** ft>it**wwft— |wwtifwig tn^ <tf*****N* gun tfK QUteflWDSl 
and of the negative electrode to the outermost and of fha positive alactrode was 0 mm; and lha end of the negattve- 
etoctrotfe cofloctor and the end Of the poeKve^Joctttdo cotiector coinCWftd Wfih nch other UMrttemiDet portion. 
The f orego in g oomparetfvD aampJefi were cafled Sampfaa 2 and 3 for oomentonce, 3ampv» 4 to 0, 11* IZi 2 and 3 
warm atrooturad auch mat the outer diameter of the ooQ electrode wea made to be 13 mm by adjuatfng tha lengthier 
the poaloVe-oloiti ode mbc bayora fanned on (ha two sides of the poaftfve alactrode and die lonojha of lha i 
otectroda-ftrfx tayece formed on (he two akkm of Die r 



» Tabfe 1 



» 




Length of 
Positive- EJectro de- 
Mix LayeY Farmed 
on Either Side of 
Positive Electrode 
at Innermost End 

of Positive 
Electrode (mm) 


length of 
Positfve-EJeetrode- 
Mlx Layer Formed 
on Either Side of 
Positive Electrode 
frt Outermost End 

of Positive 
Electrode (mm) 


Length of 
Positive-Electrode 

-Mix Layers 
Formed on Two 
Sides of Positive 
Electrode' 
(mm) 




Sample 1 


80 


0 


167 


19 


Sample 2 


SO 


0 


1<S7 




Sample 3 


80 


0 


167 


40 


Sample 4 


60 


0 


132 




Sample 5 


40 


0 


197 




Sample 6 


20 * 


0 


201 


45 


Sample 7 * 


0 


5 


205 




Sample 8 


0 


15. 


. 202 


ao 


Sample 9 


0 


50 


176 



53 



8 
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Sample 10 


40 


10 


194 


5 


Sample 11 


60 


0 


179 




Sample 12 


60 


0 


177 


19 


Sample 13 


60 


0 


176 


Sample 14 


395 




0 




Sample 15 


395 




0 


IB 




• 

TO 




Length of 
Negative-Electrode 
-Mix Layers 
Formed on Two 
Sides of Negative 
Electrode 
(mm) 


Length of 
Negative-Electrode 

-Mix Layers 
Formed on Either 
Side of Negative 
Electrode 
(mm) 


Ural An Ce i&Om 

Outermost End of 
Negative 
Elecxrode to 
Outermost End of 
Positive Electrode 
(mm) 




Sample 1 


250 


0 


35 


30 


Sample 2 


250 


0 


-2 




Sample 3 


250 


0 


0 




Sample 4 


245 


0 


15 


as 


Sample 5 


240 


0 


10 




Sample 6 


224 


0 


17 




Sample 7 


213 


0 


33 




Sample 8 


220 


0 


35 




Sample 9 


229 


0 


50 




Sample 10 


247 


0 


S 




Sample 11 


243 


0 


27 


. L 


Sample 12 


241 


0 


38 
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Sample 13 


239 | 


0 


43 


Sample 14 




393 


35 


Sampl6 IS 


0 


39S 


0 



- 


Energy Density 
Ratio (%) 


Percent 
Defective (%) 


. Sample 2 


100.0 


3 


Sample 2 


100.0 


. 20 


Sample 3 


100.0 


18 


Sample 4 


- 102.4 


3 


Sample 5 


104.8 


1 • 


Sample 6 


101.9 


1 . 


Simple 7 


100.2 


2 


Samples 


101.2 


2 


Sample 9 


97.1 


.1 


Sample 10 


105.8 


6 


Sample 11 


101.0 


1 


Sample 12 


100.0 


2 


Sample. 13 


993 


3 


Sample 14 


95.0 




Sample 15 | 


95.0 


20 



* . Samnlo*7to0 

. (D069) P/Oceoaoii otrollar to that for rnanufaiatiinnQ Sempta 1 ware perfartrwd oxcApt ftr atji^urBd k\ whlcfi the pce- 
lttvo-eJooUutie-inbt fwyrwei Ibrnitd on only aHhf ridq adjacent to the Innormoot ond DTthepoettue electrode. More- 
over, tha dtetanoe from tho ouormoat end pf tna noopflve electrode to the outermost end of the posftJve ilectrafe we* 
varied aa thown h Table 1. Thiie» cyflnrfrteeJ nonequoeoa-eJearotyte aeoondery betUrtee were manufactured. The 

. ttaa*tfnnuffej3unricy0ne>icaJnon^ 

Ss/nptea 7 to 9 wwe rtvotured *uch that ir* outer cflAjnater of me eiOCfrooe Wei mddo to be 1 3 fnm by ■djutfing 
the lengths of the poattlve-a l*oirode-m bt layer* ftymod on ffv> two «f dev of the ooelttve electrode and the langlha of 
the noqalft'a o t a ri rodo-mbt layer* formed on th* two tidee of the negative i 



to flirt fur 



Camjaja 10 

PHWOJ A cyOruMoal fionaquaoua-^tartroJyta aeoeedery hetten/ *»ee manufactured by a method 



10 
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at positions adjecvnt to too trmarmtmi mwi outermost ends of too pctaftrva afacttodo* MOflWrtrer; lha dlstanoa trthfl he 
OUtOrmos* and of rwoativo doctrodo to tha outs/mom <wuJ of the po*10v» electrode wv varfrf at shown bi labia 
l.Tnathue^i**wtactur^ 
$ttfl&10wsse1njctf*adfairi 

lengtfw of ma pcMftMM*M*rooVmta Etym rom>ed on ftehvo sio^ of the , 

ijantfjj 



tBOTiq CyOnotfcSJ nbitao^ew*^ 

ro*fYyfectUrtog Qampia 1 axoapt for structures <n which tT» potfflvo-alecraa-mbi layw whs formed on the ovefdl 

tog* of oi\ryarvw&wa of tha po*ft^ 

uidrfffiorvgatrvsaidctr^ 

Sample 14 and i5ww*n*ctiirsdsuohihrf 

tha rongffuj of tf w pooTOve^i*nxi<>-moi [ayn fb/rm* on the two ettsa of m* posttvo electrode. 



» [oorij Eaenof*efTvtoa1toi$waoctagedfar« 
300 mA, and train tt«fai»jolr^ 

^ meawirotf . Assuming ««t the rati* of dompCo 3 warn 100. toe energy densities; of to* wropfe batteries wKh 
respect T0 100 want otXaJned. Also resoli ware shown In ta&le 1. Moraov&r, 0 peramliiga defarjrvo of each baitary 
waa obbdnad and alao results wan ihown io "Tabfa 1. 
35 ^[0072) Compajtoojwwwpoflbnnadb^ 

4 to 14 according to the presort Invention. Sample* 2, 3 and 1 5 wara structured euch that tha cutanea from tha 

poamva-aiactrada elector ovartaoped tha naoaiVa^actmda collector to toe outermost portion, Aa an aliamaflvo to 
this, tha distance ftwn tha o^Uymoat end of too negative atedrode to tha outermost and of iha poeftrva etectrode was 
30 0 ""n. Therefore, the end crfthanagaflvo^loctroda collector and the end of the poeWve eteoJodpcoltector cotoctaad 
wi^ aarfi oihar fn lha outaiinoat poi^ 

eucn that tha outermost end of the r^afh^lectrode collector which was the ovtonnoot end of the negative electrode 
was, tn a direction from Cha frtnar portion of tha col) electrode toward tha outer portion of tha earn©; positioned moro 
to"^atoanif*ou!.*Tiio^ 

M troda.A»aftwuftofth«oQnTparlsofw,tha»flmo^ dofecttve 
to cwMeiabfy ba radiioad wtthoui raAj^cm h tha ariaiyy disnsrtjt 
[007J1 S^plaa land a to 14 accwdtog to toe 

pctftlon of trie coil etedroda toward 

« tha po*lM^«*ooaconactry which ^ 

among tha faragorfog aarnplae 1 and 4 to H warn structured such lhaf toe distance L torn tha otforrnoat and of tha 
n eoailva- a)a ciroop colaci^ , 
otectroda cooootor which was tha cuaamoat and of tha posftVa aloctfoda aaflritod 0 < L g wA on an asaumpoon mat 
th* d^tfor of trie ooHelaclrodewasd 

* Ban*** wera compare* with ona another SampJa 9 encountered ao/nawhat reduction ki lha energy densay * 
[0074] SarnoJ*a14and1S,h^,,7the # [**^ 

of tha positive afactroda and lha nagatfvo slectmda, were aubJacUd to a comparison. Whan tha awotroda wU lay* 
w&s tonnad on only *Rh*r side of tha colleolor. SampTo 14 acoonflng to tha prssanf bvantton •rooted tha porwtage 
JWctNatoew^aloatBbryi^n^ 

^pwr<tnvantionianQtBpplk>d anowntar ad a Woh prar^aga dirf«^ 
I007SJ AacanbaundBretoodthim(haaJ»vi^^ 

ofongatsd po&Wve and nsgjffva •i^trod^ w^m lamkutaj through saparafcra, falk7s«od by wti>d)pg ■ lsmk%ata a^ 
that tha poaltha alootroda tbr^ 
mfccl^h formad on ovily alaWmooi s^ 
«J»c*wJ* Bnd/oraposH^6d^camtoti^»riravi^ 

Of tctrada-rnfcc tew k not flormad on tha poafliva-aiadroda ooaaotor, that b, onry lha posMva-alactroda coaaotor la 
tonnad Ai tftawtanTiostsnd of tha nagptlvo atecimdo, tha nagUva atoo t rod a ooWaoortanai tQrmod on tha na^th^ 
dao&oda soaactor. that Is, onry iha itojpt*a-o*Kimde colac^ 



11 
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coil e*octrt>d« toward lh» out#r porUon of too =»me r tho outamvtti end of the nsflstfre-efcctroce ca Sector, whfch b the 
outermost end of the negathw electrode, b posiobnoo' mora forward* than lha outermost end of tho pojsftrvo^eiactrode 
coBAaur which tome out^^ 

trod* In the bott^y can bo reduced: Thue, en effective area can be ehteruad In the battery cnrniepondThgly. Therefore, 
s the trabo portion of th« buaory can «ff*dWy Da used, causing fl>e enoryy density to h& raised. Thus. stoncstJcri of 
Dfbtbee agsiriief cycle operations wn confirmed. 
[9070] ^ the presort rTV*rrtk>a&w 
alednxfecaaectofwh^ 

cofl etectn*k? toward lha outar portion of the same, tho rie^thT^octrOdS Mad to positioned more forwards than Iho 
tfl outafmoai and of the poSWvo-aJacfrodo wflector which la the outermost end of the positive elsdrode. Thue, even f 
ttenepeihnsiettdreto 
BSScbttfe^tobfloupJAto 

short drcuR does not ta*o place and, m tral o n a, any defect omnia. Thus, tha rsJIabRfty cart bot usJOWjd . 

(0077] In era present Snvantton, tha outermost end of tho nogjuth^-otoctrode which fa the outannoat and of 

i* tha riagrtv e***rodo« and the outarraoat ana of the poat^a atofltredo coBaottr,, which la tha outannoat end of the 
pasttJwj electrode, ara poiWdrad tbre-and*A In tha distance bom tha mner portion of (ha cod aastfroda toward tha 
oulof portion of tho oama, Awumfng [hot fra dbibmce born tha outermost and of tha nogiDYO-oiectrDdo cotector to 
me omamtast end of the poGttrv*-efocm>de coUector Ii L and tha diameter of tha coi eJactrede to 0, the miaticnah^i 0 
. < Lssri Is astJofled* Thua. tha enemy doiaity can furthermore ba raised and tha ttfetkne against tha cycle operation 

30 can furfhannora b« ckrfBated. 

[0070] Tha dtomoter of tha cylindrical rwiaojjo*ja*lectmlyte secondary bettan/ was varied to 18 mm end 20 nuh 
to tjvuiuate each of ma manufao&saJ oyttBlrical ncnaguaous-^actroh/la escondary battirfes. Thus, similar tendencke 
to those shown wtth tha Bbwfiwnenttoned samples Ware shossv 
ptUTyj AneJBp1lc»1cof eloom^wa^ 

fl0 badary which was a rectangular battery having a thickness of 0 nun, a width of 34 mn and a heloht of 40 mm was 
tnanufacfurod so as to be ewtsuiesad. The outermost and of s^a nsoetrVo^eiecfiodo cofleotpr whktfi waa ota outaimoai 
end of Iho noflUtfvo OtecfrOda wu* poottJunyd niora fofwuras tJum the outufmoel end Of tho pOSlOv»-*>locfroJo coJkcfcr 
which was the outarrhoit aid of the poatfve ejected*. The efeba^eej tan to 

factor pcsJttarwid at kha oubwnmst and of tha naQafHa atadmda ^ tha outarmfltl and of lha pnaitiva-atacSrode COi* 
90 lactorpoaWonod^thoQM(»jnx^«ndof 

the drcumfaranoe. In (hit case, rad^on of cha paroBiiaoe dafacnVa was enabled without reduction In (he energy 
density, 

[0090] As d**or3>ed cbovs^ the nonaqusot^^ 

poraiaa: a coir etattrode fbrmad by fcrhlriaOng an atangated pctuiivn eiaolrodB and an atanyfad nanaflvo atodrode 
a* thfoggh a ^Bpanrtor and fry winding a ronnod lamlnato «uch that the poefthre oledrodo la poaidonsd at tha outfirmoot 
po^ttoa wharein (Tw posnh^Uatinjda-nibi Isyar H tamed on only aWw main flurfaca of the cotfoaor of the oosJbofl 
adjacent to tha out vmod ond of tho po^tfvo atadrode end/or tho poaltion ai^aoanl to tha tnnnmost and. the poaftfwa. 
sta*nxie-*T\b; rayor Is not forrned on tha poeftfre-eJecirode oosaotor M the gtfemioat vn d of tha poativo electrode Mid 
only the poaW w a a J e gti u da oolsctor bj farmed, the negjgtNro^Cocfroda^nh an/ar to not formed on the naqadve electrode 
ooeactor at the 0<tf6rmost end of tha naoatlva aiaotrode and only tha nao^K^lec^oda coQactor k formed, and the 
outermost end of the negati v e electrode etdtaaar pn^itlnnnd at tha (utiyrmd ond of rha nooatfva oWctroda la. In tha 
dfractJon from the Inner portion of tha.cofl aleofreda towani the outer portion of tho same, poeftkmed mora forwards 
than tha outsrhco! end of the poollh^etodrodo o offec tD f . Tharelbra, Cnenorwae^ad adtva matanal fgr tha negaOva 
efactrabo In the battery can be raduoadL Thus, the eflecffve battery are* can be aniseed Oorfeaponolngfy. Tnsfvfora, 
49 Qw tnafdo poroon of Oia baOsty can ef^cfl^tfy be used* CvUSlnfl the onoroy density (o be rsfaod and the itfetkna QQgsr\£t 
a cyo/e openroon to be etonoetad. 
[D0Q1] • tha nonsqttecHaKalacMyte eeoor^ 

•iadrtzia WwA forrr>«3 sdjwnt to the ouUjrrnost and of tho n*g*tK^*=trod«, 0tf«<tor po^ftJonod at the outermost 
and of the neoettva electrode mnd the negat ) ** e l ect roOa ixAictef to, m the wUfoctfon fan the Inner portton of tho coil 
fl& Btocbode toward tha outer portion of the eame # poaWoned mom forwarda than the outermost end of the posflfv^ 
oi«otrodooc4krtDr.Thu*.evvnJfto 

. and Iha battery con, the rtega^ve-e^ectrode lead Is brought Mo oontad with only the bettmy can which to etoo the 
nen»«w> eledrode. Therefcrt, Internal short cirouacan be pr^antod, any defect Can bo provanled. and 1hs raaabUBy 
can be Ernprowad. 

1908^] TheooUetoOljOdBofthanqnaqoaw 

lurwd Hioh that the dfatanco L bom the outennoet end of the neoaJlvereiectrode eoUeetor posAtoned at the outermost 
end of the napath/a gjootrodQ tc the outermoit and of the postttve al ac t rode ooaectOf poalttoned al tna outanTtosi and 
of the posftrve eJeotroda which are poaUoned fore-and-eft in the direction from the Inner portian of tha coU electrode 
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tovraie'ih*oM!arpoiiianoiir»B 

Tmr*,lnter?wlstiortcfrci*lcfln^ 

eyde operation can furthermore bo ek>si*I*d. 

{QOng Although tha bwarrrJon hea been described to ltd ******* 8*™ &hd tfrucllire wfth ■ certrtl degree Of perfio* 
uterey** urtfamtowl that tha pra*e^ 

and to Bm CPfrfctogPDfl and amjnpaniant of parti without departing from tfw boppo of Ha Invention 1 f 



ary battery comprising; 

acofleredrc^olbtmoq'bylafl^ ^ 
fDRnodonattaastalthorof msJn ■Urfteoi ofopo^ 

which hai a noaaflv a aie ct roda-mbt layer tormed on at least atiher main surface* of a negaflva eJeclrada 
cdteckr end by wtntwo a formad UmUnet* ouch thot postW eled/ode k* pcxsNened at the «Jt*mK*t 
jMB&kin ofeald obJI efecftoda. wherein 

eatd pttttfre^eiectrode-fritft layer (9 fortood on only either of nieJn ewfeceo of ftdf d COltoChjr at the ponafen 
adjacent to the outermost end of said pos»v» etorode ancVor tha posWon ecf)acent to the tnnvmotf end Pf 
^pos^Bleciioca,saUpos«va^B^^ 

the outermost end of aaU poerbVo efecbodo and only said poalttaMJacfruda ooltscJor Is formed, 
aaftnaga a Va etecfro oo t u be layer tt not fanned co aaM fa^Blh^oiattroda CoBadoT at tho outermoet end of 
Gold negative eJeoiroaa and only aald nonat^^Jactrocte collector to formed, and 
tha ouipmioalsnd erf said nega tiv e ilirfrppa col^dor positioned at fro outermost end of aaJd reQaUve eJoo 
trooV? Is, In (ho direction from (ho Inner portion of aaJd coB oloclrode toward tha outer portion of aald cod •wk> 
troda, p paMonad mora tbnjrards lhan tha outermost end of aald poaArVO^aloctroda DoDector; 

2L A nona qu ao t f-aiaotrolyta r o m n ri sr y battery efloortflng to claim 1, whatwln 

said coO etecbpdo tncorporatel a neo^Uvwatactmda laad adjacent to an ©vtarmoal and of aald negative* 
eJaoihxie ooftrtor posMloned at lha outermost and of 88id ftegatrve electrode, and 

eafd nia&a^vo-aleclfooo toad U posftfoned mom towards dun tha outermost and of aafd poaJtiv&^tectnjdB 
ooHaotor pos io oned at tha outermost and of poaHiv9 eteotrode. 

X A ndf^tooue^drotyto secondary battery according to ctabn 1, wtwrotn 
atfd ori akKlit^ rioa a ataic^ 
poaJeofiodMlrieotitaniioatai^ aJadrod a ooHacttf 

positioned at the Outermost end of aald posfihre electrode which ere po&luoned rn e fore-and-en direction &om the 
Inner portion of saH cod electrode toward tha outer porfon of aald 00Q ele erode satisfies rhe knowing retoBonahlp 
on an aaaurnpflbn that the diameter of tha cnfi eleobode Is d: 

4. A noneqiieove-etecborjrte eecondery battery eooordino; to cfcifrn 1, vvhereJn 

aald naoarxve-claotrooa root cOAtatne a neysilve-decoode matartaJ and a Wndat 

1 AnonaquaOue aia d i o jyta ■acondaty haHajy aodordlnfl to tfelm 4. vmerehi 

<0»Un^m<rteybdto«t Iwnriona typa rmtfeHal >e*act>d from a group conatetlnqof acryatatUna 
' melaJ oxkia and an amcrphoua metal oadda which pormft dopeigAladQping ttthkim 

fii A nonaq uooue etodroryte aacanday battery according to deftn 1 . wherein lard poalbVe^laeapdB mtt contatna a 
poeftrVMtectnzlB matatfal, a conductive material and a binder 

7. A nonaqueou s a l a ctr oUde aeeondary battery according toofakn a, wherein 

*eld poefiivw^rfecbode material la al least one type niatwIoJ aelected from a group oonaiattng of LIMO^ {where 
M la at least any one of Co, Ml, Mn, Fa, AT, V and V) end (nterfayer compounds each containing U, 
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8. A non»quoGuiv*teilrDlyte sacondary hafUry according to Cttllm 1, wt>araln 

r b madu <rf at kaaat typa nutarlaJ utaAod from a group c©r*1*t)nfl of poryatftfana and 



4 9. A ncxiiiciUdOtJ»H*l<>clroM» *aoono«ry b^ry according to darn 1. wrttraln 

aaJd poakrva-afccboda coflactor la ntada of at laast ona type material aetocted from a group 
aJumWum, fit&Snteaa afaal and niokiL 

10. A non«ty H»*i»«kaTttfrt» saoondary battary acoonflng to ctatm 1 f Wh«oIrt 

to Mid nogatfco^loctjodd coftector to mads of at tea* en* ftp* matarW aatoctad tan o group oonsfertrtg of 

copper, vttntooa atael and nfckaL 

11. A rmaquaoua-atoctretyft aacendary bottary according to otakn 1, wharaki 

« —Id nonaquaoaa^artrblyta aa oo n d a ry Wfcyy ^ntalna a nonaqyaom alacttpjyaj prapaiad bydhaoMnjg an 

alacoDryt* tn nonaquoniii ■ofvwnt, and 

aaJd nonadjuaoua aorvant lamsdaof at Kaaat ona typa msMal M^cted ■ consfvl^ of propyim 
carbonate, «thytofw carbonate, 1, Wknethcwyatharii, 1 , ^cfioltKtayBlfiana, tfa*ii4carboru^T*i^^ 
tatf a ny O r of Mfan, l^dJoxokna, 4-raa4hyl-l, y&mAm, dJatfiylathar. auJfeuvia, rnothytauffofana. acatonOrto 
20 and propionate. 

12. A nanaqaab ua a l a r trotyta a acb n dai y bkttary according to datm 11, wrtarofn 

aaJd m&nityim (a at least ona typa material *a*actad from a group confuting of UCIO^ LIAif e , UPF^ UBF,, 
LIBICqH^ UO, LBr, LiSO^CH, and U30,CF 4 

M 

PatantaoaprQch* 

1. SekundBtfcattaria ma nk^t-wa^artgarn dartlrofrtmi, untfaaaan* • 

jo 

pin en EtofcaodafiwrickaJ achaean durdi Lamkdaran aawtlftg aant aa cton poaMNaw Ehtdroda. baJ dar auf zu- 
mlndaat alnar dar Haupfflfehan aaiaa pocfflvan BafdJodafftoOaMora atnn SoNcftl atnar poaittan Baktrodan* 
mkchuog aufgotrogan K ^d tikia tanvu*nfirt&tot\ nOnativah STtfdroda, bof dar auf ttrnfrdaat alnar dcr 
Houptflflchan alnaa necrffVan Hakfrodanfcolaktori alna nagatfw BaJdJodanfiVscru/ng aufeatragan 1st. wobal 
daaUmlnatlndarWa^gawtckattlal.dJBadte 
Dagx wobof 

oTo 3cNcnt dar poalttvan EWctrodannlschung nur an afaw State, dki andaa fluOaf* £/vte dor posWvcti Elt4c* 
troda angranzt urW/Odar an alnar Stada> dfa an daa jnriara Enda dor poaftlvan EWdrodo angranxt auf abila 
dor rteupHlachon daa Krtlaktara au^gatragan 1st, und auf dam auQaran Enda Oar pqaftNan CJektrorfe dto 

V Scrtchi dar pothlvan BaJdradanrntoctiung nlcht auf dan poomvan BaMrodankoOaKax aufgolragan laL atao 
nur dor KoJaktor dar poafflvan Eiakfioda vorliagt 

am iu&aran Enda dar nagaiivan Saktroda d* SCWcW aua dar nogativan eakaodanmlachung nlcht auf dan 
Ko^aXtOf dvf DagaDvan EkAfroda aul^atragan »J*o nur dar Ko<ka^dar r^gathmn B^ktrodo worfingt. und 
wobei In Rlchtung vom Imuran Abt^nftl dar gos^c^dfian »Sdb^ 
^ EJakvodo gaaarian daa am auO^an Eiwa d«" nogHtivon Eiaktr^da kogvnoo Ou0«ra Enda daa nagaffvan EWc- 

trcxiarteikkiora waftar voma angacadnBt bit Bay daa Ou&ar* Enda daa KolWdora dar poadlvran Etakaooa, 

2. $^kun<^il>9tt^ rnlt nktit-wfirarlgarn Elsktrolytan mch Antpruch 1 , wobal 

V a d«r Et*ktrodAnwlci(Al afiMn AmctiKxni fUr d^ negative BeMroda aufwakU, dar an das atAona Ende d»9 

AuOaran Emfa darnogattvon Baktroda Dagandan nagAbvan QakkrxtenkoOHktcra anacrinaat* und 

dor Anachlusa dor nogauvon Saktroda waBar vcrna ffagt ak daa fciOare Enda daa am iufiaran Enda dor 

poattJvan EkWroda llagartdan poaiftvan OatdjodenkoJteklank 

99 X SBkundJLoattaTfa mft rtlc^wtangam E)aktro}ylan nach Anaprucdi 1, wuUri 

dar BaidtadBnw4cl(at ao goataltat tat daa* ah Abatand L zvlauhan dam flufienan Enda daa am iu&aran 
Enda dar nvgatrvan Efettrodo angaordnatan rtagaaVan Bak^od«a^laldsra und dam SuOoron Endo daa am au- 
ftaian Endo dar poaMv^> Baldroda angaordnstan poahJvan Batdrodantafiaktora. wotoaJ dtaaa ki Ungtrlohtung 
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EP 0942484 B1 

vtan fern frmoron AJbochnflt da* QltlAotfMVWlti^femlii&MnAb^vttdM! 
0 ontapricht 

Q<LS«d. 

4. SokuridlrbattAffe mtt nJriri^w&oarlpam Pakfiofytan ntch Artaprach 1, wobol 

dl& rtOgottVo GaMrodanrrriscttiftg obi MatariaJ fur dfc nag&tfte EWUrodo und atn BlndairtBol umtaaat 

SL S*fctfnd*/tMi»wia mtt nfoM-wii»iiBwi EJoHrofyi** rah Anfipnk* 4, wr^bel 
duMArfafd^hooattvon Elcktn^ ntfTik>tfarf l rine ArtvonMatariaJ ^ 
pa, walcrwi t**iteht bu» alr>ajn krtftaBnen Mat»Doxid und aJnem amorpH^rt M&ioflarfd. wofcha dm DoUwm und 




flflrtifo pvtitivo BaJdrodo. *Jii teftfalifcea Material ynd offt ftfndotTrfttaJ umfaast 



7, S<*urKHjtmtisrk mrt nJchkwaosrtpem Ekktrerfytan n«c*> Anapcuch 6, vw?b*4 
da«po*fthroEEffMnxla»TiatBJW 

bostaht weiohojotoua U •nfliaftwu 

a. 3oWllrti*ir« n«q utt^w&M/lgom Eatttfyton naoti An*j*vcf> 1. Wutwl 

ddf Separata/ ana zUmfaidwt ofrwn dar Matadeflen hanjoa1oflt In uafc** auogowlhft aJnd aua efrwr Grappa, 
baitahand sua Paty^fryton imd Ptrfypropyteh. 

». SekundAVbattefta ntttVwflssrigarn Battrtfytan nach Anapmdi i # vrobal 
^pdaHtoGlaUn^kolfc^ 
•Inar Graft* boatahand ft* Afaimlnlum, raflfctfam Sort und Nk**L 

10. Sefendfirtiatteffa m* nk^wfla«rlg.m artfadyfefi npch Ansputfi 1. wobol 
der ftOfrdfvo BaJcOodentCOUettbr au» aumlhdaat atham dar Matertalton horaostaUt tet, dlo auagateaHt efnd 

aus ainar Gnipf*, beitehafid mm Kupfor, roatftotam StoN und NJdcaL 

11. Sakund^attorfo mil nkfit-wasarfgwn Battntyon nach Anspracfi 1. uotel 

dtew efnen nicht-w&ar^g r> EJsWrofyten antnofl. dar haro^toU W durah U**n dales Efoktrolyian m efnem 
nfcht-watAriftan Lftwn^tmto^, und 

da* nfchMr^aortga U» ungamJttoJ zunUndAet aus atnarn dar MattHaOon hajgafttaft kd. mrfcho auaae*9hK sM 
aua atn«r <Vvpp«. bastotiand bus Propyi9rfC*rt»nat. EthytanCarbonai. 1^-CNmalhoxyatfart. 
1,2-Dtftthoxyethan, Dtathyta&rtwwt. yautyfokctoa Tatrahytfrofornn, 1,3-Dlaxr4*A. 4^thyM^[wgotaa. 
Dlathytethar. 3utfoUn, Mtfhytajtfolan, AwtonftrfJ und PropfAn&rfl, 

1Z SakundarttetteXa mlt riU**fesrtgam EJaJttrttfyten nach Anipr**, 11, wobal 

* . ,^ d ^,?^^ JTiS^ I 1 "" ^ Mflt#fWhin dte «j> elner Grapp-, tooWt^ncf at* 

UCKV UAaFg, UPF fll UBF^ U^CgHJ^. UCt, USOjCHj gnd LWOjCF^ 

RavtrkOcstlortB 

1. Acc^ut.t^$acbndrira i aiactrtilyto non aquw oanpfenant : 

WW Aadroda m boMng form4a an stnHMant Uf» Qfc^rodo poiftJva afion^ qui prtaanta \me coucha da 
[IzSf 1 ?* <r6lecln:,d « F»^* *wn4t aur an otilnj runs daa auffacta prindpa/m dVn coOooUur <r«ectroda 
al una aladroda r+gmtiv aflongao qui presanta una <*v<*m da maManse ifatodroda nagatfvo fonnaa 



•w J4i motng funa daa tuitocmo prlnctpahM iTun cotiaotau} ef atoctroda nagaflvs *?t on anrouuwf un mtrritU 



15 



PAGE 31138 * RCVO AT 6/26/2007 6:41:29 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/10 * DN!S:2738300 s CSID:8188332065 * DURATION (mm-ss):10.30 



06/26/2007 14:49 FAX 8188332065 



QUALLION LEGAL 



-> PTO 



0 032/038 



EP09424WB1 
bobha.daratequai 

p JadJta vouch* da roalanpa (T««dnxte poaWV* o*t Jbrroaa aur unlquamanl rune daa adrfeea* prfndpfiJaa dudtt 
' coJIactaur A ta pd&UJon adjwwito da todnttaffiB aatfrtauni da ladfe aJadroda poaWvw at/pu * ti position ad- 

jBconta da rwdramftA tntariauni da lidRa afactrode poaltfva, teCftd OOUOna da mAlanoa ittiactroda pooltfva 

n^p^femioaiurl»ttt«41ae^ 

saul ladlt 'poflactata tfatacfretfa poaitfva act fomul 4 

bidHd otfaha da maJanoa dWactrodo naftaflva rfaal rwmaa tur ladtl ooflactaur cTGlectroda n*n»»*« d 
r»*ri«l»*rf3PBiirad*iB^ 

Paxtrafnrt* axtafWdra dudtt ooBacteur tfeteanrfe nfcgiitfva Oapoaa* & IVotNroM axtaftauni da befit* ilactrooa 
n*0tt&<a u tft*w», dara li dlrttSton slant da to parta Iniama da taflta atocinxte en bofclne wn« b tvrte 
ax*arnadaladito4k>irfiT^mitx3^ 
ntfdapoaftlva. 

2. Accwmubtour w«r#i a 6k>rtrv*yto non w>ox **n ^ nyvr>ndU>itk*i 1, dan* lequtJ 

tadtta Atadrode «nbobV» rnrapor* in oandudmr cf ftbefrods ndgafra adjacent A una aadrarona &dM&ur* 
du<flt oolacteur d'AJactroda nap&ttva dtepoaa' A raxtrimfta aadaffaura (to ladia afaciroda nagattv*. at 
tadfi oonductatr dVllactroda nacitfve ait dbpoao pdn an avantdo raxtrtroltB axtarfBuro dudtt cofiactaur dTeteo- 
bode poottSvg dispose A rextremtte eodeneore da audita electrode pmttlve. 

3l AccumulxtvurMCondalm a alactrotyt* non aquaux talon la ravandicalfon 1. dun* laqoaJ 

fetWa Atetdroda en boWnO presents una fttnsiuni bib qua b dfet&nca L da raxtrfrrttt* ftrfvrituf* dudtt 
tectour (T^Wctrwte n$g*tJve dfepQa* ft Twl^mfta wdfrfeunj d<J J«He elootroda n*g B tl*e ju*n/a WrtnM wtt- 
riaure dudtt ooleotaur if aFectrode positive dbpoae a r«xtn4mrt* txtMiin da Jadlte eJectroda positive qui sent 
diapoeea dans una dfradkM longnudtnaJA aftani do la porta fritama da ladJia tfectnxfa an baoma vara ta parte 

boblnaaatd; 

0<L£xd 

4. ^Ai^umuldtdvr $aC9ndalm a aiadrotyto non ^quew reton to ravQndteDtion 1. dfina toquei 

todlt mabviga tf itoood a n4gfdv« oontiant un matanau tf«t#«TOd© nagatfva «t un Htm. 

&\ A£CumutaWur t+oondafra a ASaatrotytB r^n acfusux eafefi la mvon^tkm 4, d^ia lequel 

ladlt rnatarleu d'atactruda ne^Bttw ast un mstdrini tfmi mofew un typa dwJai parml un oxyda matatHqua 
artetaWn at un oxyda mttalBqua amorpha qui pannai la oofiatfarfdadupaga dlona IHMum, 

6. A^oumubitM^ tacondfilre a ^la^lyta nun aqu&ux eelon ta revendlca&3n 1. d^na (aqua! 

ladlt mftfcmga tToiactrotfta poattfva con&enl un motddau d'aMaotroda poah^a, un maaiiiau oonductour at un 

Haul, 

7, Aeatmv&Qvr aaoondaira « alactroJyta non aquai» aoian la rerarKfcaOan % dam laquaf 

lodH mattrfau rfaJactnoda poaftNa aat un m&tftriaU tfwa motna un typo choW panni UMO, (od M est run 
quatoonqua parrrrf co» Nl Mn, Fa. Al, V at 71) at daa compoaas da oouoha Inla/madkrina oontaoant theeun U. 

fi. Afioumutaf»ur aaoondotm a aEadrpfyio non uquaux acton la rwnvnlJcaoon 1, dam (aquat 

tocm aapanMaur ast oonjottua <fun mottfiu d'au mort vn typa choial pwmi to po^a thylana at ta po^ypropy- 



fi. AooumutalMr aacondaim a 4J«<^rotyta 

ladlt Mm&ur ^loctnpdo poaWva aai oonatttu* d»un matarlau dTau mojna un typa chofel pdiml PaiumNum. 
hidartnoxydabla at ta nipJcai, 

10. Accumirtitaiir »acona*iira a aWct^V^ aqu**« ^ ravamJtaalton 1 , dara toquaf 

ladn oofaotaur tfAJacfroda naswtJva ait contthui d*un matarlau d*au tncam un typa ctafad pvnnt la ouJvra, 
fodor InoxydaWa at la ntefcal 



1« 
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md^fittrtn^nonpqueuxeontto^ 
■ttutfbn dim Aleeto*to dm un titfvom no* aqdwac, at 

to out**** . d-efryttna. Ia.1 ,S«i»m*tf w xy*tf«n.. to 1 ^HtfttanyOhana, to onrfconoto do tfttttyfa. Ea rtatyro- 
tectona. to tttohyd/tfuroi* to 1.3-dkwDtona, te ^naaiyM^J-dkMQtona, to dlathyfatfvr, to tutfotana, me- 
Ihtfauffbfcne, r»c4tof^t^»pfoptenHrtto. 

fed* 4 Isurolyta oat un rranirfa u uwina un typa c**M pttiri UCkD^ LiAfiF^ UPF* UBF* UBCCVUi. 



t7 
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